Insulin-like growth factor-I inhibits the progression of human U-2 OS osteosarcoma cells towards programmed cell death through interaction with the IGF-I receptor.
Insulin-like growth factor-I exerts potent mitogenic effects through the type I IGF receptor, a member of the insulin receptor family, and exhibits at the same time some insulin-like metabolic activities. We have questioned whether IGF-I presents moreover a modulatory effect upon programmed cell death (PCD)(apoptosis) in serum-deprived human osteosarcoma U-2 OS cells, a cell line synthesizing IGF-II and exhibiting an increased DNA synthesis following treatment with IGF-I. U-2 OS cells were cultured in a medium containing 0.8% FCS and growth arrest was induced by transfer to serum-free growth conditions. PCD was measured using a commercially available DNA degradation ELISA while viable cell numbers were counted microscopically after trypan exclusion to estimate net proliferative activity. Following serum withdrawal for 24 hrs., the level of PCD in U-2 OS cells was increased six-fold while cell number was reduced by approximately 35% compared to cells grown in the presence of 15% serum. Incubation with recombinant human IGF-I for 24 hrs. caused a dose-dependent inhibition of the level of programmed cell death. Co-incubation with an IGF-I receptor monoclonal antibody (alphaIR3) dose-dependently blocked the effects of 10 ng/ml IGF-I on PCD, with an ED50 of 1-10 ng/ml of alphaIR3 immunoglobulin. Conversely IGF-1 provoked a significant cell number increase, an effect blocked by addition of alphaIR3. The addition of an inhibitor of caspase 1 (ICE) had little effect on PCD but resulted in a net increase in the number of viable cells. In summary, IGF-I treatment of U-2 OS cells at the same time inhibits the induced programmed cell death and increases the cell number, effects which are blocked by addition of IGF-I receptor antibodies. These data support the hypothesis that IGF-I affects cells in a dual way, both by enhancing proliferative responses and by suppressing programmed cell death. The differential response between PCD and cell number to ICE inhibitors suggests the existence of independent control systems for these processes although the role of IGF-I in this study has yet to be determined.